In Eastern Europe, a few sites have yielded industries attributed to the Early Aurignacian between 33,000 and 29,000 BP, characterized by bladelet production from bladelet cores and/or from carinated core-tools. These industries have affinities with other local industries south of the expansion zone of this Early Aurignacian, but problems with relative and absolute chronologies currently prevent a satisfactory "historical" interpretation of the Aurignacian phenomenon.
Introduction
A very early Aurignacian is attested before 40,000 BP in the Balkans, in the valley of the Middle and Upper Danube and along the western coasts of the Mediterranean 1 . It is followed at 36,500 BP by the Early Aurignacian in Western, Central and Eastern Europe (Fig. 1 ). This paper presents the eastern manifestation of the Typical Aurignacian in Romania and the Crimea, with which the Anatolian industries (represented by Karain B) have some affinities.
The Early Aurignacian in Western Europe (36,500-30,000 BP)
In Western Europe, the Aurignacian I-II of D. de Sonneville-Bordes and H. Delporte 2 , present a development in the variation of certain "time-sensitive" tools in the La Ferrassie sequence (end-scrapers on blades 1 Kozłowski 1979; Kozłowski -Otte 2000. 2 Delporte 1994. and Aurignacian end-scrapers, burins and busked burins, blades with Aurignacian retouch).
According to French researchers 3 , the Aurignacian I corresponds to the cooling phase following the Les Cottés climatic oscillation, between 34,000 and 31,500 BP. It is thus earlier than the Arcy oscillation. Reduction is laminar, with blades produced from volumetric (prismatic) cores. Retouched blades are numerous, carinated pieces rather rare. End-scrapers are produced on blades. Burins are rare, as are bladelets and Dufour bladelets. An important component of the assemblage consists of flakes, denticulates and sidescrapers. Sagaie points have split bases (Aurignac points) and aesthetic evidence is limited to a few pendants.
The Western sequence follows with the Aurignacian II, between 31,500 and 30,000 BP, during the Arcy oscillation with a temperate and humid climate. This was the period of maximal expansion of the Aurignacian, which appear then in the northernmost zones of the continent, to the north of the western slope of the Urals (Zaozer'e, around 30,000 BP 4 ). This Aurignacian II is no longer characterized by retouched blades, but rather by carinated and nosed end-scrapers, and by dihedral and carinated burins; archaic pieces, such as retouched blades, are less common than previously. Split-base points are replaced by lozenge-shaped points with massive bases, called Mladeč points.
Fr. Djindjian and H. Delporte also note that in several regions, two contemporaneous facies have been distinguished, one rich in end-scrapers, the other in burins: this is the case not only in France, but also in Belgium 5 , Moravia 6 and Poland 7 .
The Early Aurignacian in Central Europe
In Germany, layer III of Geissenklösterle is dated between 41,800 and 28,300 BP and layer II between 37,800 and 29,600 BP 8 . The chronological ranges of 35,500-33,000 BP for layer III, and 33,500-31,500 BP for layer II have been accepted 9 . Layer II has yielded a split-base point, ivory beads, four ivory figurines and two bone flutes, dated to around 33,500 BP (37,000 BP according to thermoluminescence). Two kilometers away, the Aurignacian of layers III-IV at Hohle Fels is dated to between 33,000 and 30,000 BP. Similar results have been obtained at Hohlenstein-Stadel and Vogelherd (horizons V-IV) 10 .
In 
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Moldavia
In eastern Romania, on the border of the Prut River, the site of Mitoc-Malu The main assemblages (assemblage I, dated to around 31,100-31,000 BP) were deposited in part during early summer, between April and June. However, data is limited and associated with a specific context, that of a workshop where subsistence activities were secondary. Despite these reservations, nothing else suggests that other species were dominant in the Aurignacian diet. Reindeer, woolly rhinoceros and megaceros were perhaps hunted, but much more rarely than horse and bison. Some mammoth remains are also present.
Technological characteristics vary slightly between Mitoc and Corpaci-Mâs. In the main assemblages of Mitoc, blade technology is dominant and perfectly mastered, using prepared and maintained prismatic and sub-prismatic cores with one or two striking platforms. Blade production was aimed at producing blanks for transport from the site. Many tools were made on flakes or thick flakes (carinated and nosed end-scrapers), but numerous burins (dihedral, truncated, retouched) were made on blades (Fig. 2) . Carinated burins are dominant; retouched blades are absent. At Corpaci-Mâs, tools are typically made on flakes. In both sites, Mladeč points are an excellent fossile directeur for the Typical Aurignacian (Fig. 3) . We have suggested elsewhere the production of bladelet blanks for making Dufour bladelets in assemblage I of Mitoc, even if none of these particular tools were recovered 23 .
In the Mitoc sequence, the lithic industry demonstrates development toward a decrease in burins (carinated included).
Burins are strictly associated with Aurignacian assemblages I and II at Mitoc, 22 After I. López Bayón; see Noiret 2003 prior to and during an interstadial ("MG 10"). The assemblage at Corpaci-Mâs is posterior; it is marked principally by endscrapers and some side-scrapers, like assemblage III at Mitoc (both lacking Aurignacian burins), prior to and at the beginning of the next climatic oscillation ("MG 9"). These end-scraper-rich industries seem to correspond to a more recent Aurignacian, being a second phase of Aurignacian occupation along the Prut River, less rich and less typical.
The Crimea
In the Crimea, the site of Siuren I has yielded Aurignacian assemblages with Dufour bladelets. Three statistically similar radiocarbon dates on bone are available: from top to bottom, 29,950 ± 700 BP (OxA-5155, Unit F); 28,450 ± 600 BP (OxA-5154, Unit G) and 28,200 ± 440 BP (OxA-8249, Unit H) 24 . Faunal remains do not include cold species and indicate rather temperate steppe-forest conditions 25 . Lithic materials are divided into two sub-types. The early sub-type is represented in Units H-G, characterized by bladelet production from bladelet and carinated cores; the toolkit includes retouched bladelets and microbladelets (including Dufour), followed by pseudo-Dufour and some Krems points. Burins are not carinated; end-scrapers are rare (with a few typical carinated pieces); some retouched blades are present (non-Aurignacian). Excavators have suggested an attribution to the Arcy interstadial, between 31,500 and 30,000 BP 26 . The recent sub-type corresponds to Unit F, with highly pronounced bladelet production from bladelet cores and carinated pieces, but also from carinated tools (end-scrapers and particularly burins). Blanks obtained are often non-aligned with the axis and profiles are twisted; 24 Pettit 1998; Demidenko -Otte 2000 López Bayón 1998. 26 Demidenko et al. 1998; Demidenko -Otte 2000 microbladelets are more numerous than bladelets; tools are retouched bladelets and microbladelets (primarily Dufour with alternate retouch, the most often), with no Krems points. Carinated and nosed endscrapers account for 30% of all endscrapers; burins are above all dihedral, but carinated burins also exist, as well as a few busked burins; retouched blades are absent. Excavators suggest an attribution to the end of the Arcy interstadial (around 30,000 BP) or -more probably -to the Maisières interstadial (29,300-27,000 BP). 
The Russian Plain
On the Russian Plain, the site of Kostenki 1, layer III, has mainly yielded recent dates (10 dates, of which eight are between 24,500 and 26,200 BP, centred on 25,750 BP 29 ). Technology is laminar; intensely exploited cores were used to produce varied blanks (large, thick blades, medium-sized blades and microbladelets). The toolkit includes retouched blades, points, splintered pieces, burins (especially on retouched truncations, followed by dihedral burins), with a dominance of retouched microbladelets and end-scrapers (carinated end-scrapers are fairly common) 30 , as well as at least 16 Dufour bladelets and a large number of pseudo-Dufour bladelets and possibly a few Krems points.
Just recently, an earlier industry was discovered at the base of the Kostenki 14 sequence (the lowest layer of the site, dated to 32,420 +440/-420 BP [GrA-18503]) . This new cultural level contains a small lithic assemblage (n=340) with no cores and very few tools (barely 1%); however, among these tools are highly characteristic Dufour bladelets (retouched, twisted microbladelets) 31 . At Kostenki 1, two dates around 32,000 BP (on bone and charcoal) suggest that level III may also be contemporaneous; however, the series of dates around 26-25,000 BP leaves open this question.
Further east
Still in Eastern Europe, Y.E. Demidenko has attempted to find other sites with industries comparable to those at Siuren I. According to him, the assemblage at Chulek I (an open-air site in the lower Don valley) and the lower layer of Kamennomostkaya Cave (in the valley of the Kuban River, in northwest Caucasus) 29 Damblon et al. 1996; Sinitsyn 1999 . 30 Sinitsyn 1993 . 31 Sinitsyn 2003. present interesting similarities. These industries have not yet been dated, but demonstrate the expansion of the Aurignacian of Siuren type to the east, into the Caucasus, constituting a single geographic entity at the period when the Crimea was not a peninsula 32 . This entity would be the southern edge of European Aurignacian expansion.
Bladelet production
Data from Mitoc and Kostenki 14 reinforce those from Siuren I, that is, that there exist in Eastern Europe (between 32-29,000 BP) Aurignacian industries in which two techniques of bladelet production were utilized, one from regular bladelet cores for standardized rectilinear blanks (Siuren I, Units H-G) and the other from carinated tools (carinated and nosed end-scrapers and carinated burins) for blanks considered to be bladelets (Siuren I, Unit F; perhaps at Mitoc, certainly at Kostenki 14). The high representation of carinated burins at Mitoc distinguishes this assemblage from those at Siuren I (Fig. 4) .
At Mitoc, the absence of screening during excavation must be mentioned in order to explain the low frequency of retouched bladelets: we have recently 33 found many unretouched bladelets in sediment samples collected from a hearth and still unstudied. The difference between Mitoc and Siuren I in the numeric representation of bladelets, retouched or not, corresponds to their function: a workshop for Mitoc (where one finds only rejected products, abandoned at their place of production), or intensively and repeatedly occupied short-term camps for Siuren I (where one finds a much higher frequency of retouched artefacts). 
Chronological resolution
Based on the descriptions of the lithic assemblages and on the available radiocarbon dates, it is possible to envision one (or several) scenarios for the propagation of the Aurignacian in one direction or another. Unfortunately, in our current state of knowledge, it seems that such scenarios are illusory. The main problem resides in the degree of resolution offered by radiometric dates. Damblon et al. 1996. 37 This situation is also known in more recent contexts. In Eastern Europe, at Cosăuţi, samples collected in 1995 from the entire sequence made it possible to understand the succession of around twenty Epigravettian levels over a period of 2,000 years (between ca. 19,500 and 17,500 BP), while the dates previously obtained had contained several incoherencies (Otte et al., 1996a; Haesaerts et al., 1998) . The case of the Epipaleolithic at Öküzini in Anatolia is similar .
paleoclimatic events during the period considered. For example, at Mitoc-Malu Galben 38 , five positive events have been identified between 33,000 and 27,000 BP. In Siberia, an even more detailed sequence at Kurtak demonstrates that at least two of these positive events (around 33,000 and around 30,000 BP) are probably composed of respectively three and two distinct episodes 39 .
The Aurignacian in Southern Europe
Without verified chronostratigraphic markers, it is thus difficult to evaluate the relative position of an archaeological assemblage by comparison to another and, in any case, it seems dangerous to rely only on radiocarbon results.
Moving to the south, we find only rare assemblages attributed to the Aurignacian before reaching the Near East (Levantine Aurignacian) and the Zagros (Baradostian).
The Early Aurignacian is clearly present in South-Eastern Europe, in Bulgaria (Bacho Kiro layers 9 [with split-base points], 7, 6b; Temnata layers 3g-3h), where industries are rich in end-scrapers, burins and retouched blades, with numerous carinated and nosed end-scrapers, dihedral and carinated burins and carenoid cores. Bladelets with fine retouch (Dufour) are also present 40 . An equivalent of the Aurignacian II exists at Bacho Kiro in layers 8, 7 and 6. However, in the Balkans, the essential trait seems to 38 Haesaerts et al. 2003. 39 Haesaerts et al. 2005. 40 Kozłowski 1992 Kozłowski , 2003 be a direct relationship between the earliest Aurignacian and the Typical Aurignacian, demonstrated by the sequences at Bacho Kiro and Temnata.
Still in the Balkans, at Klisoura Cave (Peloponnesia), layer IV corresponds to the base of the Aurignacian, for which the date of 32,400±1600 BP (Gd-10562) is considered relevant 41 . The lithic assemblage is only slightly laminar; flake production is predominant. Rare blades and bladelets were obtained from cores with two striking platforms, cores on radiolarite plaquettes and carinated core-end-scrapers. The toolkit is dominated by carinated endscrapers and burins are rare; there are numerous splintered pieces, few retouched blades and no Dufour bladelets. Some fragments of Mladeč points have been recovered.
In Anatolia, in the Antalya region, the cave of Karain B has yielded, between Middle Palaeolithic and Epipaleolithic industries, an Early Upper Palaeolithic industry with carinated and nosed end-scrapers, accompanied by carinated burins, retouched blades and bladelets with fine retouch similar to the Dufour or Krems. A few bladelet cores were recovered; production of irregular flakes is also attested. Provisionally dated to around 28,000 BP, this industry has some differences in comparison to the Western Aurignacian; it is more similar to Klisoura and the Balkan Aurignacian 42 .
Under these conditions, the inclusion of lithic assemblages such as those at Klisoura and Karain B in a scenario of expansion of the Aurignacian from an area to another is still problematic. Similarities and differences do not appear to constitute relevant patterns. For example, similarities 41 Koumouzelis et al. 2001. 42 Yalçınkaya -Otte 2000. exist between Klisoura and layer II of Kostenki I (presence of splintered pieces, end-scrapers more common than burins, absence or rarity of carinated burins), but there are also differences (greater degree of blade technology at Kostenki, absence of Dufour bladelets at Klisoura). Similarly, Karain B presents similarities with assemblage I at Mitoc-Malu Galben (presence of carinated end-scrapers and burins, bladelet cores), but also differences (presence of retouched blades and bladelets in Anatolia and not in Romania, where flake production is less marked).
Along the eastern Mediterranean coast, the Levantine Aurignacian 43 derives perhaps from the Baradostian 44 . While there are similarities with Karain B (although again the identification is not total), the break seems clear with the Aurignacian of Eastern Europe: flake production is more important in the Near East (and in Anatolia). There also seems to have been an inverse development of the end-scraper-burin ratio: burins become rarer in time at Mitoc, while the inverse is true at Ksar Akil.
Conclusions
We see that using these techno-typological variables and the radiocarbon dates to interpret the industry observed at Karain B has little meaning. There is no way to satisfactorily integrate the Early Upper Paleolithic industry of this site in a global schema of the development of the Aurignacian at the scale of Europe and the Near East. The industries of Klisoura and Karain B have some similarities with the European Aurignacian, but also with the Levantine Aurignacian, and likely also with the Baradostian (bladelet production at all 43 Bar-Yosef -Belfer-Cohen 1988; Gilead 1991; Bar-Yosef 2000. 44 of the sites, next to the presence of carinated tools, particularly end-scrapers, although not necessarily burins); however, all of the traits of these facies are not present. The difficulty of interpretation of Karain B and the still unresolved question of its origin (in the Near East? In SouthEastern Europe?) should not prevent us to attribute it to the Aurignacian sensu lato. Otte et al. 1996b; Noiret 2004; Sinitsyn 1993 Sinitsyn , 2003 
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